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Abstract
Child restraint reduces the severity of injuries in motor vehicle crashes. 
Racial/ethnic groups appear to have differing restraint use rates. The objec-
tive of this study was to identify restraint use differences between ethnic 
and other demographic subgroups of pediatric trauma patients.  Prospec-
tive data were analyzed for 1072 consecutive pediatric patients aged 19 or 
less who were involved in motor vehicle crashes and brought to our Trauma 
Center over a 42 month period.  The demographic breakdown of this study 
cohort was 55.3% male, 21.4%  Hispanic, 9.7% African American, 64.5% Cau-
casian, 2.2% Asian and 2.2% other.  The highest rates of restraint use (56.1%) 
were reported for children ages 0 to 3 years, and the lowest for those 12-15 
years (p=.0001). Restraint use rates were lower among males than females 
(OR=0.72; 95% CI = 0.55, 0.93), and lower among Hispanic than non-Hispanic 
pediatric patients (OR=0.52; 95% CI = 0.37, 073).  Restrained patients were 
more likely than unrestrained patients to be discharged to home.  Restrained 
patients were less severely injured than unrestrained patients as measured 
by Revised Trauma Score, the Glasgow Coma Score, Injury Severity Score, ICU 
days and length of hospital stay. Low restraint use is associated with Hispanic 
ethnicity, male gender and the age group 12-15 years.  Measures of injury 
severity consistently indicate more severe injuries among unrestrained than 
restrained patients. 
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Introduction
Multiple studies have observed more severe injury patterns in 
unrestrained as compared with restrained pediatric motor vehicle oc-
cupants.1,2,3  Conversely, proper restraint results in a reduction of severe 
injuries in every anatomic site, including both solid and hollow viscous 
organs.4   A recent survey conducted by the National Highway Traffic 
Safety Administration found that among volunteer families utilizing 
child restraint devices, 99.5% were incorrectly installed.5
Significant population growth of persons of Hispanic ethnicity has 
prompted an examination of trauma among Hispanic children.  Matteucci et 
al.  found that Hispanic children were four times more likely not to have been 
restrained than non-Hispanic White children.6 Hospital resource utilization, 
both ICU days and length of stay (LOS), were higher for Hispanic children, 
even after adjustment for age, gender and injury severity.  Davis et al. found 
that adult Hispanic and African American patients admitted to a Level I Trau-
ma Center were less likely to be restrained than their Caucasian counterparts.7  
In an examination of teen motor vehicular deaths, Baker found that when 
deaths were adjusted for vehicle-miles, Hispanics had the highest occupant 
death rate and that Black and Hispanic children ages 5 to 12 were three times 
more likely to die in a motor vehicle crash than were Caucasians.8 
Nevada leads the western states in Hispanic population growth, 
with a 216.6% increase from 1990  to 2000.9  Niemcryk et al. examined 
pediatric restraint use utilizing the Nevada State Trauma Registry from 
1989-1992 and found that African American children younger than five 
years  were significantly less likely to be restrained than either Cauca-
sian or Hispanic children.  Analyses by gender found no difference in 
restraint use.10  Matteucci, Baker and others have analyzed the issue 
of pediatric restraint use by ethnicity and found very different results: 
Hispanic children are less likely to be restrained and suffer more serious 
injuries than other ethnic groups.
Anecdotal observations in our trauma center suggested that among 
pediatric patients involved in motor vehicle crashes, Hispanic children 
were less likely to be restrained than other ethnicities.  We conducted a 
retrospective review to examine the validity of our observations and to 
identify covariates of restraint use.  We hypothesized that Hispanic eth-
nicity and increasing age would be associated with low levels of restraint 
use and that gender would not.  We further hypothesized that restraint 
use would be associated with higher levels of injury severity and hospi-
tal resource utilization.  
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Methods  
Prospective data were analyzed for 1072 consecutive patients involved in 
motor vehicle crashes aged 19 years or less, who were brought to our Level I 
Trauma Center over a 42 month period (July, 1996 through January, 2001).  We 
included only patients who were transported directly to our Level I Trauma 
Center, the only trauma center which serves pediatric and adult injured pa-
tients in a 10,000 square mile area including several Southern Nevada coun-
ties during the study period.  To approximate a population-based sample, we 
included only patients who were transported directly to our Trauma Center.  
In order to minimize referral bias, we excluded patients who were outside our 
catchment area.  The Trauma Registry includes data for all individuals admit-
ted to the trauma service.  Registry records that did not include patient age, 
gender, and race/ethnicity were excluded.  
Age was divided into five groups: 0-3 years, 4-7 years, 8-11 years, 12-
15 years, and 16-19 years. The variable race/ethnicity was self-reported 
by the patient or parent, and categorized as Hispanic, non-Hispanic 
White, African American, American Indian/Alaska Native, and Asian 
American.  For some analyses, non-Hispanic groups were combined to 
permit comparison of Hispanic to non-Hispanic patients.
Discharge status was coded dichotomously in two ways: 1) patients were 
either discharged to home, or other (e.g., rehabilitation, transfer, nursing 
home, death); 2) patients either died, or survived.  Measures of overall injury 
severity included Revised Trauma Score (RTS)11, Injury Severity Score (ISS)12, 
and Glasgow Coma Score (GCS).13,14  Measures of hospital resource utilization 
included number of Intensive Care Unit (ICU) days and number of hospital 
days. To better identify types of injuries, regional Abbreviated Injury (AIS) 
Scores for head/neck, chest, abdomen, extremities, face, and soft tissue were 
utilized. 15,16
Type I error rates of .05 were used for all statistical comparisons. 
Odds ratios and 95% confidence intervals were calculated for all two-by-
two comparisons of categorical variables; two by n comparisons were 
conducted using Chi-squared analyses. Analyses involving categorical 
predictor variables and continuous outcome variables used ANOVA. 
Models that included two or more predictor and control variables and a 
binary outcome variable were created using multivariate logistic regres-
sion. Similar models having a continuous outcome variable employed 
multiple linear regression analysis.  Best fit models were constructed by 
including all variables hypothesized to be relevant and then excluding 
non-significant variables that did not substantially influence the explana-
tory ability of the model (e.g., R-squared values).
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Results
The study population included 1072 patients who met inclusion 
criteria.  The majority were 16-19 years of age and over half were male 
(Table 1). Approximately two-thirds (64.4%) were non-Hispanic White 
and 21.4% Hispanic; the remainder of the sample was comprised of 
African Americans (9.7%), American Indian/Alaska Natives (2.2%), and 
Asian Americans (2.2%).
Restraint use was recorded for 1017 (94.9%) patients, of whom 428 
(42.1%) were restrained at the time of injury. Table 2 shows restraint use by 
gender and age group. Rates of restraint use were significantly lower among 
males than females (OR=0.72; 95% confidence interval: 0.55, 0.93), begin-
ning in the 4 to 7 year group. The highest rates of restraint use (56.1%) were 
reported for children ages 0 to 3 years, and the lowest (28.1%) for those 12-15 
years (p=.0001). Rates of restraint use were approximately the same for non-
Hispanic White (45.1%), African American (45.8%), American Indian/Alaska Na-
tive (45.8%), and Asian American (47.8%) patients.  Hispanic children were half 
as likely to be restrained (OR=0.52; 95% CI = 0.37, 0.73) as children of other 
racial/ethnic groups (Table 3).  Multivariate modeling indicated that restraint 
use was best predicted by a combination of gender, age, and Hispanic ethnic-
ity (p=.0001). 
The majority of patients (87.9%) were discharged to home. Discharge 
to home was not influenced by patient age, gender, or race/ethnicity. 
Restraint use significantly predicted discharge status: patients who were 
not restrained were one-third as likely as restrained patients to be dis-
charged to home (OR=0.34; 95% CI=0.21, 0.54). A multivariate model was 
constructed to include ISS, GCS, RTS, restraint use, and demographic 
variables. The final model included only ISS (p<.0001) and GSC (p<.0001) 
as predictors of discharge to home.
Forty-three patients (4.0%) died during their hospital stay. Children ages 
16-19 had three times the risk of dying as younger children (OR=3.1; 95% CI 
= 1.4, 7.0). Patient death was not significantly associated with ISS, GCS, RTS, 
patient gender, race/ethnicity, or restraint use. The relationship between age 
group and patient death was not influenced by patient gender, race/ethnicity, 
or restraint use. 
Descriptive statistics for numeric measures of injury severity are 
presented in Table 4. Restraint use significantly predicted injury sever-
ity as measured by RTS, GCS, ISS, ICU days and total hospital stay. All 
measures reflect lower injury severity for restrained patients. Three of 
the AIS scores (head/neck, chest, extremities) were significantly lower
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TABLE 1.  Population Demographics.
Age Group Total (%) Male (%) Hispanic (%)
0-3 years 105    (9.8%) 58   (55.2%) 31   (29.5%)*
4-7 years 114   (10.6%) 65   (57.0%) 31   (27.2%)
8-11 years 102   (9.5%) 49   (48.0%) 26   (25.5%)
12-15 years 151   (14.1%) 69   (45.7%)* 33   (21.8%)
16-19 years 600   (56.0%) 352   (58.7%)* 108   (18.0%)*
Totals 1072 593   (55.3%) 229   (21.3%)
*p<0.05
TABLE 2.  Restraint Use by Age and Gender.
Age Group % Restrained % Female Restrained % Male Restrained
0-3 years 56.1%* 28/47   (59.6%) 27/51   (52.9%)
4-7 years 35.4% 22/48   (45.8%) 17/62   (27.4%)*
8-11 years 45.4% 25/52   (48.1%) 20/47   (42.6%)
12-15 years 28.1% * 25/80   (31.2%)* 16/66   (24.2%)*
16-19 years 44.0% 115/235   (48.9%) 133/329   (40.4%)
Totals 42.1% 215/462   (46.5%) 213/555   (38.4%)
*p<0.05
TABLE 3.  Restraint Use by Age and Ethnicity.
Age Group Hispanic Restrained (%) Non-Hispanic Restrained (%)
0-3 years 13/29   (44.8%) 42/69   (60.9%)*
4-7 years 5/29   (17.2%) 34/81   (42.0%)
8-11 years 7/25   (28.0%) 38/74   (51.4%)
12-15 years 6/33   (18.2%) 35/113   (31.0%)*
16-19 years 34/100   (34.0%) 214/464   (46.1%)
Totals 65/216   (30.1%) 363/801   (45.3%)
*p<0.05
for restrained than unrestrained patients. Multivariate modeling of ICU days 
indicated that the GCS, ISS, and age variables each significantly predicted ICU 
days; other variables were not significant in the final model (R-squared=27.7). 
Younger age was associated with longer ICU stays (p=.021), as were lower 
GCS (p<.0001) and higher ISS (p<.0001). A similar model was constructed for 
length of hospital stay, and included GCS, ISS, Hispanic ethnicity and gender 
variables, each of which signifi-
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TABLE 4.  Injury Severity Measures by Restraint Use.
Measure of Injury Severity Restrained Mean (95% CI) Unrestrained Mean (95% CI)
ICU Days 0.79   (0.55, 1.04)* 1.9   (1.5, 2.4)
Hospital Days 3.1   (2.7, 3.5)* 4.8   (4.1, 5.4)
Revised Trauma Score 11.3   (11.1, 11.5)* 10.5   (10.3, 10.8)
Glasgow Coma Score 14.3   (14.1, 14.5)* 13.1   (12.8, 13.4)
ISS 6.9   (6.0, 7.7)* 10.4   (9.4, 11.3)
AIS Head and Neck 1.0   (0.87, 1.11)* 1.4   (1.3, 1.5)
AIS Chest 0.40   (0.30, 0.49)* 0.59   (0.48, 0.69)
AIS Abdomen 0.35   (0.26, 0.44) 0.44   (0.35, 0.52)
AIS Extremities 0.57   (0.47, 0.67)* 0.72   (0.62, 0.82)
AIS Face 0.093   (0.054, 0.132) 0.13   (0.093, 0.171)
AIS Soft Tissue 0.47   (0.41, 0.52) 0.51   (0.46, 0.56)
*p<0.05
cantly predicted hospital length of stay. In this final model, the length of 
hospital stay was positively associated with female gender (p=.013), His-
panic ethnicity (p=.0024), and ISS (p<.0001); GCS (p<.0001) was negative-
ly correlated with hospital stay. Multivariate models were constructed to 
predict ISS, GCS, and the revised Trauma Score. In each model, restraint 
use was the only significant predictor variable, and only 2-3% of the vari-
ance in each severity score was explained by the models.
Discussion
This study updates our understanding of the role that ethnicity and 
gender may play in restraint use among pediatric patients admitted to a large 
trauma center in Nevada. In our study, Hispanic children were half as likely 
as other children to be restrained. Although our results differ from those of 
Niemcryk, the data analyzed here are consistent with those of Matteucci.6  Ad-
ditionally, March et al. found that the motor vehicular death rate for Hispanics 
was higher than for whites in rural North Carolina, which may represent low 
restraint use.17  The data also closely approximate the present ethnic/racial 
mixture in Nevada as reflected in the 2000 Census, where Hispanic children 
comprise 21% of the 0-18 year population in Nevada, and 21.3% of our study 
population.  Additionally, our results are consistent with those found in other 
geographic areas that contain a large Hispanic population. 
In this study, restraint use among African American children parallel those 
of Caucasians and other non-Hispanics. This finding differs from previous 
studies (Baker, Davis and Niemcryk), which found that African American chil-
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dren were less likely to be restrained than Caucasian children.  Motor vehicu-
lar death is often used as a surrogate for restraint use.  Campos-Outcalt et al. 
analyzed motor vehicular crash fatalities in Arizona and also found that there 
were no differences between White and African American rates.18  
Our finding that female gender predicts restraint use is not previously 
reported in the pediatric trauma literature.  Authors such as Niemcryk, Mat-
teucci and Baker did not find significant gender differences in their analyses of 
pediatric populations. Also interesting is that the gender difference is signifi-
cant beginning at the 4-7 age group.  Further investigation is needed to deter-
mine whether gender is a factor in restraint use among other populations. 
Restraint utilization predicts overall injury severity on several measures 
in the present study, which is consistent with most published reports.  In ad-
dition to global measures of injury such as ISS, RTS and GCS, restraint use was 
correlated with several body region AIS Scores.  Hospital resource utilization 
such as hospital and ICU length of stay were longer for unrestrained patients.  
In addition, discharge disposition was also related to restraint status.  Un-
restrained patients were less likely to be discharged home and more likely 
to require ongoing care, such as inpatient rehabilitation and nursing home 
care.  Although discharge disposition has been well studied in adult trauma 
populations, little information is available for pediatric trauma patients. Injury 
severity and increased hospital resource utilization in unrestrained pediatric 
trauma patients underscore our need to find new and more effective ways to 
promote proper restraint use. Lee et al. found that, among Latinos in Wash-
ington state, there was significant misinformation about proper restraint of 
children including the role of booster seats.  The authors concluded that edu-
cational campaigns needed to be culturally specific and given in Spanish.19  
Although we did not collect functional status at discharge, our discharge 
status data would imply that unrestrained patients were less functional than  
restrained children at discharge.  
There are several limitations of our study. First, the study design was 
a retrospective analysis of prospectively collected data, and there was 
no control group of uninjured children. Additionally, this is a study of 
patients admitted to our Trauma Center and is not population-adjusted, 
nor could we adjust for exposure factors such as vehicle-miles traveled. 
Since socio-economic (SES) data are not available in our Trauma Registry, 
it was not possible to evaluate the relationship between SES and restraint 
use in our sample. Other variables that may influence restraint use 
that were not available include primary language, ability to speak and 
understand English, education level, knowledge about proper pediatric 
restraint, and cultural attitudes regarding restraint use.
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Conclusion  
Pediatric patients who are restrained in motor vehicle crashes suf-
fered less severe injuries, and are more likely to be discharged to home 
than unrestrained patients. The low overall rate of restraint use among 
this pediatric population suggests the need for interventions designed to 
increase restraint use rates among all children. Hispanic children, males, 
and children ages 12-15 years have disproportionately low rates of re-
straint use. Further research is needed to identify barriers to restraint use 
among these groups and to develop targeted interventions.
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